Comparison of the macroscopic and single channel conductance properties of colicin E1 and its COOH-terminal tryptic peptide.
A COOH-terminal tryptic fragment (Mr approximately equal to 20,000) of colicin E1 has been proposed to contain the membrane channel-forming domain of the colicin molecule. A comparison is made of the conductance properties of colicin E1 and its COOH-terminal fragment in planar bilayer membranes. The macroscopic and single channel properties of colicin E1 and its COOH-terminal tryptic fragment are very similar, if not indistinguishable, implying that the NH2-terminal, two-thirds of the colicin E1 molecule, does not significantly influence its channel properties. The channel-forming activity of both polypeptides is dependent upon the presence of a membrane potential, negative on the trans side of the membrane. The average single channel conductance of colicin E1 and the COOH-terminal fragment is 20.9 +/- 3.9 and 19.1 +/- 2.9 picosiemens, respectively. The rate at which both proteins form conducting channels increases as the pH is lowered from 7 to 5. Both molecules require negatively charged lipids for activity to be expressed, exhibit the same ion selectivity, and rectify the current to the same extent. Both polypeptides associate irreversibly with the membrane in the absence of voltage, but subsequent formation of conducting channels requires a negative membrane potential.